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1, INTRODUCTION 


1.01 This sectionprovides tests, adjustments, 

and trouble shooting information for the 
high speed 1A, and 2A TapeSenders, and 1B and 
2BTapeReceivers. Informationis, for the most 
part, restricted to electronic components. Refer 
to separate sections for adjustment and lubrica- 
tion information peculiar tothe mechanical com- 
ponents (ie tape reader, tape punch and 
cabinets). 


1.02 This sectionis reissued to revise the text, 
and waveforms. Sinceit is ageneral re- 

vision, marginal arrows ordinarily used to indi- 

cate changes and additions are omitted. 

2, EQUIPMENT REQUIRED 


2.01 The following special equipment is re- 
quired to maintain and trouble-shoot the 
Tape Sender and Tape Receiver units. 


Type 95555 test point signal monitor or equi- 
valent oscilloscope (eg Tektronik 310A or 516, 
Packard Bell 5Mc2P, Hewlett-Packard 122AR) 
Volt ohmmeter KS-14510 or equivalent 
Extension test card TP-172450 

Five level Mylar test tape TP-146605 

Eight level Mylar test tape TP-146606 

Circuit Card Kit and Case TP-146540 
Pretested data set 


NOTE: Refer to instruction material supplied 
with the test point signal monitor or oscillo~ 
scope for proper operating procedure and 
calibration, 


3. TROUBLE SHOOTING 
GENERAL 


3.01 Trouble shooting information in this 

section is restricted to the Tape Senders 
and Tape Receivers. For information regarding 
the associated data set equipment, refer to the 
sections supplied with that equipment, 


3.02 The checkout procedures given in the 

appropriate Installation and Checkout 
Procedures section may be used as a prelimi- 
nary trouble shooting test to localize troubles 
to a general area. 


FIGURES AND TABLES 


3.03 The following figures and tables are pro- 
vided to simplify adjusting and trouble 
shooting. 


Figure 1, Test Point Locations 

Table A, Tape Sender - Electronic Tests and 
Adjustments 

Table B, Tape Receiver - Electronic Tests and 
Adjustments 

Figure 2, Tape Sender - Trouble Shooting Flow 
Chart 

Figure 3, Tape Receiver - Trouble Shooting 
Flow Chart 

Tables C,D,E, and F, Tape Sender - Trouble 


Shooting 
Tables G,H,J, and K, Tape Receiver - Trouble 
Shooting 
Figure 4, Tape Sender - Electronic Block 
Diagram 


Figure 5, Tape Receiver - Electronic Block 
Diagram 

Figure 6, Tape Sender - Electronic Logic 
Diagram 

Figure 7, Tape Receiver - Electronic Logic 
Diagram 

Table L, Description of Logic Elements 
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3,04 Note that each of the Tape Sender and 
Tape Receiver trouble shooting tables is pe- 
culiar to a specific trouble symptom. These 
symptoms and associated tables are as follows: 


‘Tape Sender 


Complete failure - Table C 
No signal output - Table D 
Level failure - Table E 
Garbled message - Table F 


Tape Receiver 


Complete failure - Table G 

Not punching tape - Table H 

Garbled message - Table J 

Dropping or addition of marks and tape feed 
failure - Table K 


EXTENSION 


TEST POINT 
CM-L 


TEST POINT 
M2 


3.05 In the Electronic Test and Adjustments, 

and Trouble Shooting tables, test points 
are identified (within a specific module) by two 
letters and a number (eg CM-2), ortwo letters 
followed by a third letter (eg CM-L). To 
locate the test point within the equipment pull 
out the specified module (eg Receiving Dis- 
tributor) and locate the circuit card position 
specified, (CM for the example chosen). These 
card positions are lettered on the side of the 
module (see Figure 1), The number designation 
(2) refers to the numbered test terminal on the 
outside edge (opposite connector) of the card in 
the specified (CM) position. Test leads having 
small alligator clips can be connected directly 
to these numbered test points. A letter desig- 
nation (L) following the card position letters 
(CM) refers to the lettered connection points on 
the inside (connector) edge of the card, To gain 
access to these terminals use the TP-172450 
extension card as shown in Figure 1. 


POSITION CODE 


Figure 1. Test Point Locations 
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‘Tape Sender-E 


Gost | General Purpose Signal Test Trigger Test 
Macitor | &| Oscilloscope Points in Points in 
Test] sctector [SES Setting | Tape Sender Tape Sender 
No. 
oe E25). 7 y | sendine | signal | sending | Signa 
a Distributor | Converter | Distributor | Convert 
1 4 | EXT |100 usee/D|2V/D] BD-1 BD-1 
3 4 | INT |100 usec/p,]2v/D| BN-2 
4 7 | EXT) amsec/p|2v/D| BQ-2 BD-1 
5 | 4 | IST |100 usec/D|2v/p] BN-2 
+= = —- 
6 4 | FXT |100 usec/p|2v/D] BF-1 BF-1 
bs 
7 6 | XT | amsec/D|2 v/D BR-2 BR- 
——— 
8 6 | EXT | 2msec/p|2 v/p cR-4 BR- 
(ee) ee |e ee 


TABLE A 


Tape Sender-Electronic Tests and Adjustments 


Trigger Test 
Points in 
prapeizenier Requirements Adjustments Scope D 
nding | Signal 
rributor | Converter 
KS Turn reader motor on and _| Adjust stop timer by variable resistor R11 on card FEE 
transmitall marks. Time BD(EC365). 
out is between 850 to 900usec. 
—— 
1. Last cycle over shoots to. | 1. Make rough adjustment of oscillator by variable 7 
about 1/2 to 3/4 down on inductor L1 on card BQ (EC394) 
ot ‘es adhered 2. Adjust feedback resistor R6 on card BQ(EC394). 
2, All cycles of operation are MULL 
ual in amplitude. : 
Jitter of last advance pulse | Adjust frequency of oscillator by adjusting variable n 
‘occurs on both sides of steady] inductor L1 on card BQ(EC394) until the observed 
advance pulse. wave form appears as shown. It may be necessary 
to operate EXT switch several times to catch jitter. [SEI 
Jitter may not be present if frequency is off. f 
i Same as test 2-1. Make fine adjustment of stop timer by variable re~ 
sistor R11 on card BD(EC365). Recheck Step 1. 
{___ 
Second advance pulse is cen- | Touch up frequency by variable inductor L1 on card [| - 
tered to jitter. BQ(EC394), Ht 
Be ‘Time-out should be 475 + 100 | Rough adjustment of timing resistor R11 on card 
usec. BF(ECA73). 
= + — E 
Second pulse coincides with | Set wave form by adjusting horizontal position on tt 
BR-2 | midpoint of scope. scope. Proceed to Step 8 without further horizontal 
adjustment. jaauee 
=r 
‘The approximate midpoint of | To adjust, loosen pickup coil mounting screws on apeee 
Reg | the contact closure should | tape reader and position the pick-up coil until this 


coincide with midpoint of 
scope. 


condition is met. 
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Adjustments Scope Displays 


Adjust stop timer by variable resistor R11 on card T 
BD(EC365). t 


1, Make rough adjustment of oscillator by variable i 
inductor Li on card BQ (EC394) 


2. Adjust feedback resistor R6 on card BQ(EC394). 


Adjust frequency of oscillator by adjusting variable [ {1 { 1 [1] 
inductor L1 on card BQ(EC394) until the observed 
wave form appears as shown. It may be necessary 
to operate EXT switch several times to catch jitter. 
Jitter may not be present if frequency is off. Titt i 


Make fine adjustment of stop timer by variable re- 
sistor R11 on card BD(EC365). Recheck Step 1. 


‘Touch up frequency by variable inductor L1 on card 
BQ(EC394), 


Rough adjustment of timing resistor R11 on card 
BF(EC473). 


Set wave form by adjusting horizontal position on 
scope. Proceed to Step 8 without further horizontal 
adjustment. | 


To adjust, loosen pickup coil mounting screws on 5 
tape reader and position the pick-up coil until this 
condition is met. i 
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Signal General Purpose Signal Test 
Monitor| i »3| Oscilloscope Points in 
Test] Srector| S53 |___ Setting Tape Receiver 
No. | "switch | 3 = 
as Receiving | Signal 
(nd Bel | V | pistributor | Converter 
1} 4 | EXT |100 usec/p |2v/pD] cF-2 cP-1 
—— — = 
2| 1 | ®¥T| 2msec/p|2v/p} cH-2 CL-3 
—— Se + 
3 | 4 | ®XT |100usec/p|2v/D] cP-1 cP-1 
= = + 
4} 4 | ®XT l100 usec/p|2v/p] cF-2 cP-1 
CM-4 (evel 
bd {evel 
er Sei leat 
s| 6 D -4 (level 
XT | 9 msec/D| 2.v/D CRA {level 8 
K-4 (level 7) 
CL-4 (level 8) 
4 
6} 6 | FT| 2msec/p| 2 v/p ci-4 
4 
MoD. 
tal 6 | TST | amsec/p| 2 v/p} TRD6O3 
CN-1 
Mop. 
| 4 | INT | 100 usec/D| 2 v/p| TRDBO4 
CN-1 


a TABLE B 


Tape Receivers-Electronic Tests and Adjustments 


Trigger Test 
Points in 
Zaps rer Requirements Adjustments 


Receiving | Signal 
Distributor | Converter 


Receiving reversals | Adjust frequency by vari- in| SO eee 
consisting of (0, 2, 4, | able inductor Li on card f eee Senee| 
ey 6) marking adjust CH(EC394). t 
a oscillator to 1050cps ‘ ERE 
20.9% frequency — | Note: Due to tea CCC 
center jitterpulsesaround | Frequency Too Fr 
steady pulseatscopecenter.| Low 
— 
Adjust feedback resistor of | Type 2 display 
CL-3 oscillator R6 on card CH | shown. For 
(£C394). Recheck Test 1. | Type 1 subtract 3 
cycles from each 
burst. 
= ——— — 
Proceed to Step 4 ‘Using horizontal control i ‘I 
CP-1 without changing on scope, center trace 
scope setup. so that it starts on far 
left grid line. 
cP-1 Steady pulse occurs | Adjust start delay resistor 
midpoint of scope. R11 on card CM(EC473). 
18) ihe th mo- Adjust feedback resistor 
2 yF_must be on and re-| R5 on cards CM, CN, CP, Ts r 
ta ‘ceiving all marks. | CQ, and CR on Type 1 and I i 
18 Ce Magnet pulsers should| in addition CS, CK, and 
16 have respective time- | CL on Type 2 (EC396). ey 
17) outs of 4.5 +0. 2 msec.| 
sl 8) Slight jitter is normal.| See *Note. 
—+ 
a ‘Adjust feedback resistor 
ron SITE R5 on card CJ(EC396). 3] 
CH-2 | Feed magnet pulser | 52. srvote, ene 
‘should have time-out jee note. 
of 5 +0. 2 msec. Slight| 
jitter is normal. 


Type 1 - Stop insert- | Adjust resistor R11 on card 
er should have time- | CN(EC475). 

out of 2.9 msec +0.1 
msec. 


Crit] 


‘Type 2- Time-out | Adjust resistor R11 on card 
950 usec +100 usec. | CN(EC365). 
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Adjustments 
‘Adjust frequency by vari- | 11 Toe 

able inductor Li on card BAS = 
CH(EC394). eee t + 
Note: Due to data set jitter Ce + 


the adjustment should — |~ 
center jitterpulsesaround | Frequency Too | Frequency OK | Frequency Too 
steady pulse at scope center. Low High 


‘Adjust feedback resistor of | Type 2 display 
oscillator R6 on card CH | shown. For 

(£C394), Recheck Test 1. | Type 1 subtract 3 
cycles from each 
burst. 


‘Using horizontal control 
‘on scope, center trace 
‘80 that it starts on far 

left grid line, 


/Adjust start delay resistor 
R11 on card CM(ECA473), 


‘Note: Production tape 
punch units are adjusted to 
a standard optimum input 
ignal of 4.5 msec with an 
expected operational toler- 
ance requirement of ap- 
proximately +8% margin; 
ie, the unit will operate 
through an approximate 
range of 4. 15 to 4,85 msec 
without readjustment of 
armature gap and/or spring 
tension, Field applications 
having control equipment 
generating signals other 
than that ofan optimum 4, 5 
msec pulse length may 
therefore require refine- 
ment of the magnet arma- 
ture adjustments and spring 
tensions to provide some 
operating margin of the 
pulse length being used. 


Delay Too Short 


‘Adjust feedback resistor 
RS on cards CM, CN, CP, 
CQ, and CR on Type 1 and 
in addition CS, CK, and 
CL on Type 2 (EC396). 


See *Note. 


“Adjust feedback resistor 
RS on card CJ(EC396). 


See *Note. 


‘Adjust resistor Ril on card| 
CN(ECAT5). 


|Adjust resistor R11 on card 
‘CN(EC365). 
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Figure 3. Tape Receiver - Trouble Shooting Flow Chart 
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Figure 4. Tape Sender - Electronic Block Diagram 
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Logic Diagram 
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ISS 4, SECTION 592-805-501 


TABLE L 


Description and Logic Elements 


‘Symbol and Circuit No. Funetion Input Output 
Acts as binary switch, |To "Set 0” lead -6 to 0 |"'Set 0” lead inverted out- 
frequency division, | volt pulse or to step | put I must be at +0.8 
storage element, function OA or OB, | volt. When switched to 
7 binary counter. prime input POB "set 1" condition, 
tices must be at ground or | square-wave output 
+1.5 volts, POA in- | must be +0.8 to -6 
iG) ternally primed. To | volts. Conversely N 
"Set 1" lead -6 to0 | (normal output) 


volt pulse or square | switches -6 to +0.8 
wave must be on OB | volt in less than 5 

or 1B input. Respec- | microseconds. "Set 0” 
tive primes must be | lead opposite above 

at ground or +1.5 inputs 
volts to trigger out- 
put. 


Generates a pulse of |Si input isa-6to0 | Inverted output I is at 
adjustable duration | volt pulse or square | +0.8 to ~6 volts for 
with fast rise times. | wave. Prime input, | adjusted duration, N 


rup-rLor 


Used for delay pur- Pi, must be at (normal output) is -6 
poses. ground or 1.5 volts. | to 0.8 volts for adjusted 
duration, 


‘onE-snor, 


Generates a pulse of | Same as variable one- |Same as variable one- 


fixed duration with _| shot inputs. shot output except that 
fast rise times. Used duration of pulse is fix- 
for delay purposes. ed. 


ONE-SHOT, FIXED 


Generates a pulse of |i input isa -6to0 | Inverted output I goes 
CH) variable duration de-| volt pulse or square | from +0.8 to -6 volt 
D 


pending on condition | wave. Prime input | for shortest duration 
of biasing input. Used] P1 must be at ground| when Bl input is at -6 
aca for delay purposes. | or +1.5 volts. Bias | volts and will time out 
input Bl can be at its longest duration 
~6 volts or ground. | when Bl is at ground 
or slightly positive. 
Pulse duration m: 


pocse otuar vary between shortest 
and longest duration 
depending on condition 
of Bl. 
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SECTION 592-805-501 


TABLE L (Continued) 


Description and Logic Elements 


‘Symbol and Circuit No. 


Function 


Input 


Output 


stant-stor 
‘OScLLATOR 


ewrrer 
FOLLOWER (PRP) 


A sine wave oscilla- 
tor of fixed audio 
frequency used to 
generate electronic 
clock which de~ 
termines bit rate of 
system. 


Used in conjunction 
with start-stop 
oscillator. Shapes 
sine-wave input to 
positive pulses, 
one for each cycle 
of sine wave. Used 
as advance pulse 
generator (electron- 
ie clock pulses). 


Reshapes square wave 
input to standard 
narrow pulse. Used 
‘as isolation am- 
plifier. 


‘A de-coupled am- 
plifier used to in- 
vert input signal. 


Controls gating of 
signals. A presence 
of signal on one in- 
put inhibits output. 


‘An isolation am- 
plifier used to drive 
diode gates will fast 
fall time output. 


For ON condition in- 
put should be at 
ground or slightly 
positive. OFF con- 
dition input should 
be at -6 volts. 


Sine wave -1 to -10 
volts (8 to 9 volts 
Pp). 


‘Square wave input +0 
to -6 volts transi- 
tion. 


A-6 to 0 volt or 0 
to +6 volts for each 
‘square wave or 
Pulse input. 


‘Square wave of pulse 
on either input. If 
Bis at 0 volt, a 
negative signal on 
A will produce an 


ON condition sine wave 
‘output is 1050 cps. Out- 
put swings from -1 volt 
to approximately -10 
volts (8 to 9 volts peak 
to peak pp). In OFF 
condition, output is at 
steady state and about 
-5.5 volts. 


Pulses are about 10 
msec or less duration 
~6 to 0 volt, one pulse 
for each negative 
transition of sine wave. 
‘Steady state output at 
-6 volts. 


Narrow pulse is -6 to 0 
volt transition with a 
Jess than 5-msec rise 
time for duration of 10 
msec or less. 


Same as input except 
that wave form is in- 
verted, 


A pulse or square signal 
6 to 0 volt for the 
duration of pulse. 


Follows input -6 to 0 
volt. 
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TABLE L (Continued) 


Description and Logic Elements 


‘Symbol and Circuit No. 


Function 


Input 


Output | 


ewirter 
FOLLOWER (MPM 


on 
syuwermicay 


rilonee 


ee 


mo" are 


siomaL im 
aurLirueR 


‘An isolation am- 
plifier used to drive 
gates with fast rise 
time output. 


Same as above. Pro- 
Vides isolation where 
output must have fast 
rise times for both 
positive and negative 
transitions. 


Used for gating two 
inputs. If signal ap- 
pears on A or B, 
there will be a 
corresponding sig- 
nal on the output 
lead. 


Used for gating coin- 
cidence signals on 
Aand B. 


A regenerative am- 
plifier used to drive 
selector magnets. A 
load consisting of 
coil and resistor is 
shunted by a diode 
‘output signal of ad- 
justable duration. 


Converts polar out- 
put of data set to 
neutral signals. 


Square wave or 
pulse input -6 to 0 
volt transitions, | 


‘Square wave or pulse 
input ~6 to 0 volt 
transitions. 


Square wave or pulse 
input -6 to 0 volt. 


For an output both 
inputs A and B 
must be at 0 volt 
square wave or 
pulse input -6 to 
0 volt. 


To trigger circuit, 
prime input P1 must ) 
be at 0 volt or 
slightly positive and 
a -6 to 0 volt pulse 
or square wave must 
appear on Sl. 


-3 to -25 volts for 
‘mark input, +3 to 
+25 volts for space 
input on A. At B 
input signal is 
blinded at ~6 to 0 
volt and unblinded 
at -6 volts. 


Follows input -6 to 0 


volt. 


Follows input -6 to 0 


volt. 


Output is coincident with 
input ~6 to 0 volt tran- 
sition. Output will as- 
sume most positive 


value. 


Output a square wave or 
pulse input coincident 
‘with input. Output will 
‘assume most negative 


value. 


+28 to 0 volt signal of 
adjustable duration be- 
tween 3.5 msec to 7 


msec, 


Mark is approximately 
+1.5 volts and space is 
~6 volts. When B is at 
0 volt, output is at 0 


volt. 
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SECTION 592-805-501 


TABLE L (Continued) 
Description and Logic Elements 


Symbol and Circuit No. 


Function 


Input 


Output 


Converts a neutral 
signal to a polar 
signal capable of 
driving data set. 


Provides approxi- 
mately 40-usec 
delay of signal in- 
put for gating pur- 
poses. 


Rejects high-fre- 
quency noise from 
voltage source. 


Integrates input sig- 
nal and prevents 
noise due to contact 
bounce, 


Reshapes input sig- 
nal so that output 
signal has fast rise 
time capable of 
driving standard cir- 
cuit such as flip- 
flop. 


Converts pickup pulse 
generated by mag- 
netic (sinusoidal 
signal to a stand- 
ard output signal. 


0 volt for mark and -6 
volts for space. 


Signal input ~6 to 0 
volt transitions. 


To filter following 
voltage inputs in 


volts. 


Input signal of 0 to 
-28 volts. 


0 to -6 volts input of 
slow rise time. 


Input is 40 volts pp 
around a -6 volt 
de level. Minimum 
input 6 volts pp 
(-3 to -9 volts). 
‘Switches on pos- 
itive transition of 
pickup signal. 


Polar signal output -6 
volts for mark signal 
and +6 volts for space 
signal. 


Same as input except de- 
layed approximately 40 
usec. 


Same as input. High-fre- 
quency noise eliminated. 


Integrated output (slow | 
rise time) 0 to -10 | 
volts or less depending | 
on input. 


-6 to 0 volt transition 
of 8 usec or less. 


Output is -6 to 0 volt 
transition for a dura- 
tion of about 300 msec 
or less depending on 
speed and amplitude of 
input. 
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